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Objectives 

, How will variations in withdrawals from 
major well fields affect the advective 
movement of the plume? 

, How will uncertainty in hydraulic 
parameters affect the movement of the 
plume? 
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Sticky Note
Refer to EPANo USGS concerns



Work to Date 

, Gathered and stored monthly water-use 
and water-level data for 2001-2007 

, Converted April 2001 steady-state model 
to a 84 month transient model 

, Calibrated transient model focusing on 
storage coeffients 

, Created and analyzed hydrographs and 
residual plots of model results 
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Simulation of potentiometric surface and residuals 
in the Lower aquifer of the PRM, April 2001 
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Tasks Remaining 

~ Acquire location map with present position 
of 100 microgram per liter chromium plume 

, Transient Particle Tracking 

, Evaluate sensitivity of direction and travel 
time of GW to: 

Pumping Variability 

Parameter uncertainty 

Determine affect of pumping 
variability on advective movement 

of plume 
• Look at water use over time to assess usage 

patterns 

• Run various pumping scenarios using key 
locations in well fields 
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Locacion of the study area. chromium plumes. and baseline grouno-water withdrawals, 
Pennsauken Township and vicinity, Camden County. New Jersey. 

Flowpaths of particles ongmating at the chromium plume m the Lower aquifer. 
Scenarios a) Delaware Garden not pumping. and b l Delaware Garden pumping at 2 MGD 
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Water Use in Pennsauken Twp and Vicinity 2001-2007 
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Water Use in Pennsauken Twp and Vicinity 2001-2007 
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CATE 

Delaware Garden 

--Morris South 

National Highway 

I - North of Penn Ck 

I. Park A1.enue 

I - Woodbine 



Observations 

, Graphs show 
• Merchantville-Pennsuaken withdrawals 

relatively consistent 

• Camden withdrawals are more variable . 

• Several shifts occurred around 2006 
Morris well field shifted north 

Increased Park Ave pumpage 
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Ground-water withdrawals by well field for the City of Camden WO 
and Merchantville-Pennsauken WC for July 2004 and July 2007 

Water Use In Pennsauken Township and Vicinity, July 2004 and 2007 
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Scenarios 

a Jul-04 

I ■ Jul-07 

, Two initial scenarios could be based on 
observed changes/shifts in withdrawals 
• Increase in withdrawals from Park Ave begins 

in 2006 along with decreases from Marion 
and National Highway 

• Shift from Morris South field to Morris field 
north of Pennsuaken Creek. 

, Additional scenarios would be based on 
more hypothetical changes. 
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Determine how parameter 
uncertainty affects plume 

movement 
, Propose using approach similar to that used to determine affects of 

parameter uncertainty on contributing areas using an earlier version 
of the Pennsauken flow model (SIR 2004-5101) 

, For that study each parameter was increased and decreased until 
heads changed more than 5 ft at a single cell in the model. 

, See table on next slide 
Because the models are different the same parameter values can 
not be used for sensitivity. However. instead of rerunning all the 
parameter sensitivity determinations. we can assume the net affect 
will be similar and the percent changes determined during the 
previous study will be applied to current model parameters. 
Plot maps will be created of plume movement using the various 
parameter values. 
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USGS Modeling for 
Puchack Wellfield 

Superfund Site 

Objectives 

October 200a 
__ .......,.,..JiD~-""--_.....__._"""'-"' 

► How will variations in withdrawals from 
major well fields affect the advective 
movement of the plume? 

► How will uncertainty in hydraulic 
parameters affect the movement of the 
plume? 

Work to Date 

► Gathered and stored monthly water-use 
and water-level data for 2001-2007 

► Converted April 2001 steady-state model 
to a 84 month transient mode! 

► Calibrated transient model focusing on 
storage coeffients 

► Created and analyzed hydrographs and 
residual plots of model results 
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Simulation of potentiometric surface and residuals 
ln the Middle aquifer of the PRM, April 2001 ,---· ______ ,, __ ,,_, ______ , 
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Steady-stale modal Trans,enl model 

Hydrographs of observed versus simulated 
heads for the trans'1ent model 
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Tasks Remaining 

,.. Acquire location map with present position /i- n d _0J __ '}~o~-1P~Pr'-'h~-----------
of 100 microgram per liter chromium plume 

,.. Transient Particle Tracking 

:;., Evaluate sensitivity of direction and travel 
time of GW to: 

1. Pumping Variability 

2. Pat'llmeteruncsrtainty 

Determine affect of pumping 
variability on advective movement 

of plume 
• look at water use over time to assess usage 

patterns 

• Run various pumping scenarios using key 
locations in well fields 
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Waler Use In Pennsauken Twp and Vlcinl(y 2001-2007 
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Observations 

>- Graphs show 
• Merchantville-Pennsuaken withdrawals 

rel91ively consistent 

• Camden withdrawals are more variable . 

• Several shifts occurred around 2006 
• Morris well /iold shifted north 

• Increased Park Ave pumpage 

Ground-water w•;i,drawals by wall field /or !he c,1y of Camden WD 
and Merchantv1lle·Pennsauken WC for July 2004 and July 2007 
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Scenarios 

► Two initial scenarios could be based on 
observed changes/shifts in withdrawals 
• Increase in withdrawals from Park Ave begins 

in 2006 along with decreases from Marion 
and National Highway 

• Shift from Morris South fie!d to Morris lield 
north of Pennsua.ken Creek. 

► Additional scenarios would be based on 
more hypothetical changes. 
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Determine how parameter 
uncertainty affects plume 

movement 
Propose using approach s,mllar to that used to dotam,jne alfec!s of 
parameter uncertainty on contribuTing areas using an earlier version 
ol !he Pennsauken flow model (SIR 2004·5101) 
For that sIudy each parameter was increased and decreased until 
heads changed more !han 5 fl at a single cell in the model, 
See table on next slide 
Because the models are diflerant the same parameter values can 
nol be used lor sensitivity. How,,var, instead of rerunning all the 
paramalersensitiv,ty determinations, w,, can assuma ihe net alfect 
wm be similar and the porcent changes da!em,ined during the 
previous study will be applied to current model parameters. 
Plot maps will be crealed o! plume movement using rhe vanous 
parameter values. 
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Hypothelical change or llow path 
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